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AMENDMENTS TO THE CLAIMS: 

Please replace the claims with the claims provided in the listing below 
wherein status, amendments, additions and cancellations are indicated. 



1. (Cancelled) 

2. (Cancelled) 

3. (Currently Amended) [[The]] A rolling bearing apparatus acco r ding to 
claim 2, whe r e i n , comprising: 

a rolling element; 

a noivrolling element disposed concentrically with said rolling clement; 
a rotation detector for outputtinp an induced voltage produced bv an input 
exciting voltage according to a relative rolling state of said rolling element and said 
non-rolling element; 

said rotation detector comprising: 

a rotor provided in said rolling clement: 
a stator provided in said non-rolling element; and 
an exciting winding and output windings wound to 
said stator, wherein 
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said output windings induce a voltage according to a 
gap permeance between said rotor and said stator in response 
tu said exciting voltage inputted to said exciting winding; and 



said stator [[is]] being formed with a plurality of polar teeth provided in a 
surface of said non-rolling element which opposes said rolling clement m- a 
circumf e rential direction while said exciting winding and output windings are wound 
to each polar tooth of said stator, and 

said rotor comp r ises comprising a flat portion formed on a circumference of 
the surface in said rolling element which opposes said plurality of polar teeth 
provided in said non-rolling element. 



4. (Currently Amended) [[The]] A rolling bearing apparatus acc o r d ing to 
claim 2. wher e in . comprising: 
a rolling element: 

a non-rollina element disposed concentrically with said rolling element; 

a rotation detector for outputting an induced voltage produced by an input 
exciting voltage according to a relative rolling state of said_rolling element and said 
non-rolling element: 

said rotation detector comprising: 

a rotor provided in said roll ing element: 
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a stator provided in said non-rollinp clement; and 
an exciting winding and output windings wound to 
said stator. wherein 

said output windings induce a voltage according to a 
gap permeance between said rotor and said stator in response 
to said excitinp voltage inputted to said exciting winding: 



said rolling element [[is]] being an inner ring; 

said rotor [[is]] being formed by an outer peripheral shoulder of said inner 
ring; and 

a flat portion [[is]] being formed on a circumference of said outer peripheral 
shoulder. 

5. (Currently Amended) [[The]] A rolling bearing apparatus accordi n g t o 
claim 2. wh erein , comprising: 
a rolling clement: 

a non-rolling clement disposed concentrically with said rolling element: 
a rotation detector for outputting an induced voltage produced bv an input 

exciting voltage according to a relative rolling state of said rolling element and said 

non-rolling element; 

said rotation detector comprising: 
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a rotor provided in said rolling element: 
a stator provided in said non-rolling element: and 
an exciting winding and output windings wound to 
said staton wherein 

said output windings induce a voltage according to a 
gap permeance between said rotor and said stator in response 
to said exciting voltage inputted to said exciting winding: 

said rolling element f[is]l being made up of two inner rings disposed adjacent 
to each other in an axial direction and each having an inner ring raceway groove : 

said rotor [[is]] being provided [[in]] at an area whereat outer peripheral 
surface of areas of said two inner rings ; which face oppose each other in the axial 
direction; 

said non-rolling clement His]] being an outer ring rfbeing]] disposed 
concentrically with said rwo inner rings in an outward-radial direction ; while ; 

said outer ring having two outer rinc raceway grooves in an inner peripheral 
surface thereof said two outer ring raceway grooves being separated away Irom each 
other in an axial direction [[by]] and opposing [[each]] respective ones of said inner 
ring raceway groove grooves of said two inner rings; and 

said stator [[is]] being provided in a region between [[both]] said outer ring 
raceway grooves of said outer ring, 
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6. (Currently Amended) The rolling bearing apparatus according to claim 
5, wherein: 

said rotor has first and second inner peripheral surfaces disposed adjacent 
each other in the axial direction: 

said inner rinps respectively have inner ring outer surface end portion 
adjacent one another in the axial direction; 

said rotor is fixed by fixedly fitting said first inner peripheral surface a half- 
po r tion of an in ne r pe r ipheral surface o f sai d r oto r in - an axial directi o n in t o onto 
[[one]] the inner rinp: outer surface end portion side in an a xial direc t ion of one of 
said inner rings; and 

d Millie b u ic diame t er, of other halfi p ortion of in the axial di r ection is made 
larger than said half- p o r tion in th e axial di re c t i o n s o that said oth e r half-p o rti o n 
becomes non-contact with oth er inn er r i n g 

said second inner peripheral surface has a preater diameter than said inner 
ring outer surface end portion of another one of said inner rings and is disposed 
opposing said inner ring outer surface end portion of said another one of said inner 
rings and out of contact with said inner ring outer surface end portion of said another 
one of paid inner rings . 

7. (Original) The rolling bearing apparatus according to claim 5, wherein said 
exciting winding and said output windings arc lead out from a through-hole provided 
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in an area on a center of a circumference of said outer ring in an axial direction. 

8. (Currently Amended) The rolling bearing apparatus according to claim 
[[2]] 3, wherein said rolling element comprises: 

a hub wheel; 

inner rings fitted in an ouler periphery of said hub wheel; and 
a nut mounted on one end side of said hub wheel in an axial direction for 
connecting said inner rings to said hub wheel, wherein said nut serves as said rotor. 

9. (Currently Amended) The rolling bearing apparatus according to claim 
IT211 3, wherein said rolling element comprises: 

a hub wheel with a flange provided in an outer periphery closer to an end of 
one spindle in an outward-radial direction while having an outer peripheral surface 
with a small diameter in an outer peripheral surface on an end of vehicle inner side; 

an inner ring mounted outside the small-diameter outer peripheral surface of 
said hub wheel; 

a nux spindle portion formed on the vehicle inner end of said hub wheel; and 
a nut [["being]] helically mounted on said nut spindle portion, said rotor [[is]] 

being formed of said nut; 

said non-rolling element is an outer ring disposed on an outer periphery side 

of said hub wheel; 
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a cap is mounted in a vehicle inner side opening of said outer ring; and 
said stator is fixed to an inner periphery of said cap and said stalor opposes 
said nut in a radial direction. 

10. (Currently Amended) [[The]] A rolling bearing apparatus Jtcco r d m g - to 
claim 2. wher e in . comprising; 
a rolling element; 

a non-rolling element disposed concentrically with said rolling element; 
a rotation detecior for uutputting an induced voltage produced by an input 
exciting voltage according to a relative rolling state of said rolling element and said 
non-rolling element; 

said rotation detector comprising: 

a rotor provided in said rollinp clement; 
a stator provided in said non-rolling clement; and 
an exciting winding and output windings wound to 
said stator. wherein 

said output windings induce a voltage according to a 
gap permeance between said rotor and said stator in response 
to said exciting voltage inputted to said exciting winding; 

said rolling clement com p rises comprising : 
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a hub wheel with a flange provided in an ouier 
periphery closer lo an end of one spindle in an outward-nidi al 
direction while having outer peripheral surfaces with a large 
diameter and a small diameter in an outer peripheral surface 
on an end of said vehicle inner side; and 

inner rings mounted outside the small-diameter outer 
peripheral surface of said hub wheel; 
said non-rolling clement [[isj] beinfi an outer ring disposed on an outer 
periphery of said hub wheel; 

said stator [[is]] being mounted in a center region of an inner peripheral 
surface of said outer ring in an axial direction; and 

said rotor [[is]] being formed by notches provided in a plurality of areas on 
an circumference of a large-diameter outer peripheral surface with a large diameter 
of said hub wheel, which opposes said stator in a radial direction. 

11. (Currently Amended) [[The]] A rolling bearing apparatus acc or ding to 
claim 2. whe r e i n . comprising: 
a rolling element; 

a non-rolling clement disposed concentrically with said rolling element; 
a rotation detector for outouttinQ an induced voltaQC produced by an input 
exciting voltauc according to a relative rolling stale of said rolling clement and said 
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non-rol 1 ingjdemepii 

said rotation detector comprising: 

a rotor provided in said rolling element: 
a stator provided in said non-rolling element: and 
an exciting winding and output windings wound to 
said stator. wherein 

said output windings induce a voltape according to a 
gap permeance between said rotor and said stator in response 
to said exciting voltage inputted to said exciting winding: 

said rolling element c o mprises comprising : 

a hub wheel with a flange provided in an outer 
periphery closer to an end of one spindle in an outward-radial 
direction while having outer peripheral surfaces with a large 
diameter and a $mall diameter in an outer peripheral surface 
on an end of said vehicle inner side and having an inner ring 
raceway groove in said large-diamctcr outer peripheral 
surface; and 

inner rings mounted outside said small-diameter outer 
peripheral surface of said hub wheel; 
said non-rolling element [[is]] being an outer ring disposed concentrically 
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with said two inner rings in an outward-radial direction while having two raceway 
grooves in an inner peripheral surface being separated away from each other in an 
axial direction opposing each raceway groove of said two inner rings; 

a vehicle outer-side raceway groove of said outer ring [[is]] being made to 
have a larger diameter than that of a vehicle inner-side raceway groove, the inner ring 
raceway groove of said hub wheel is made to have a larger diameter than that of the 
raceway groove of said inner ring [[, and]]: 

a PCD of said vehicle outer side ball group, among two groups of the vehicle 
inner side and vehicle outer side mounted in between said each raceway groove, 
ffis]l beinK made to have a larger diameter than that of PCD of a vehicle inner side 
ball group; 

said stator [[is]] beinp mounted in a canter region of an inner peripheral 
surface of said outer ring in an axial direction; and 

said rotor [[isJJ beinp, formed by notches provided in a plurality of areas on 
an circumference of an outer peripheral surface region in an outer peripheral surface 
of said hub wheel, which opposes said stator in a radial direction. 

1 2. (Currently Amended) A [[The]] rolling bearing apparatus acco r ding to 
claim 1 ; farther ^comprising 
a rolling element; 

a non-rolling element disposed concentrically with said rolling element: 
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a rotation detector for outmitting an induced voltage pr oduced bv an input 
exciting voltage according^) a relative rolling slate of said rolling element and said 
non-rolling element; and 

a generator for generating a voltage in accordance with rotation of said rolling 
element and inputting the voltage as an input exciting voltage to said rotation 
detector. 

13. (Original) The rolling bearing apparatus according to claim 12, wherein 
said generator comprises: 

a generating rotor provided in said rolling element by disposing magnetic 
poles with different polarities alternately in a circumferential direction; and 

a generating stator provided in said non-rolling element, which has an electric 
coil opposing the magnetic poles of said generating rotor in an radial direction, 

1 4. (Currently Amended) The rolling bearing apparatus according to claim 
f [1 ]] ^ further comprising a radio transmitter for radio-transmitting signals oulpulted 
from said rotation detector to a signal processing unit provided outside. 

15. (Original) The rolling bearing apparatus according to claim 14, further 
comprising a generator for generating a voltage in accordance with rotation of said 
rolling element and inputting the voltage as an input exciting voltage to said rotation 

12 
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detector while supplying it as a driving voltage to said radio transmitter. 

16. (Currently Amended) The rolling bearing apparatus according to claim 
[[1 ]] 3 ? further comprising a signal processing unit for processing output signals from 
said rotation detector. 

17. (Original) The rolling bearing apparatus according to claim 12, limner 
comprising a signal processing unit for processing output from said generator. 

18. (Original) The rolling bearing apparatus according 10 claim 14, further 
comprising a signal processing unit for processing output signals from said radio 
transmitter. 

19. (Currently Amended) The rolling bearing apparatus according to claim 
[[!]] 3, wherein said rotation detector comprises a rotor provided in said rolling 
element, a stator provided in said non-rolling element, an exciting winding and 
output windings wound to said stator, and further comprises a resol ver which induces 
a voltage according to a gap permeance between said rotor and said stator in response 
to an exciting voltage inputted to said exciting winding from said output windings. 

20. (New) The rolling bearing apparatus according to claim 3, wherein said 
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non-rolling clement opposes said rolling element at least in part in a radial direction 
ol lhc rolling bearing apparatus. 

21. (New) A rolling bearing apparatus, comprising: 
a rolling element including a first raceway wheel; 

a non-rolling element disposed concentrically with said rolling element and 
including a second raceway wheel, said rolling element rolling with respect to said 
non-rolling element; 

a rotation detector providing an induced voltage output produced from an 
input exciting voltage and influenced according to a gap permeance related to a 
relative rolling state of said rolling element and said non-rolling element; 

a rotor disposed in said rolling element; 

a stator disposed in said non-rolling element; 

an exciting winding and output windings disposed on said stator, said exciiing 
winding being excited by said exciting voltage and said output winding providing 
said induced voltage output; 

said rotor and said stator being disposed opposing one another in an annular 
space between said rolling element and said non-rolling element; and 

said output windings outputting said induce voltage output at a level 
determined by the gap penneance between said rotor and said stator and by said input 
exciting voltage. 

14 



PAGE 14/18 * RCVD AT 3/1212007 1:48:05 PM (Eastern Daylight Time) * SVR:llSPTO-EFXRF-6/36 * DNIS:2738300 * CS ID : 1 2 1 29537733 ' DURATION (mm-ss):02*32 



